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5328us.ST25.txt 
SEQUENCE LISTING 



<110> Sobek, Harald 
Frey, Bruno 
Ant rani ki an, Garabed 
Boehlke, Kristina 
Pisani, Francesca Maria 
Rossi, Mose 

<120> Mutant B-type DNA Polymerases Exhibiting Improved Performance in PCR 

<130> 5328 

<150> EP/00105155. 6 
<151> 2000-03-11 

<160> 34 

<170> Patentln version 3.0 

<9io> i 

<gll> 35 

<fi!l2> DNA 

<2:i3> Artificial 

5 i s 

4i 2o> 

<^23> amplification primer 



<9400> 1 

gjrfaaccttgt agagtagagt ggtacctgtt aaggg 



35 



<Sl0> 
<fe J ll> 
<?12> 
<213> 



2 

44 
DNA 

Artificial 



<220> 
<223> 



amplification primer 



<400> 
gcctct 



2 

ttcc ggctctttta cgtatcctcc caggaaagta gtcc 



44 



<210> 3 

<211> 44 

<212> DNA 

<213> Artificial 
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<220> 

<223> amplification primer 
<400> 3 

gcctctttcc ggctctttta cgtatcctcc caggtgagta gtcc 44 



<210> 4 

<211> 44 

<212> DNA 

<213> Artificial 

<220> 

<223> amplification primer 

<400> 4 

gcctctttcc ggctctttta cgtatcctcc caggttagta gtcc 44 

fi 

<C210> 5 

<SZll> 44 

<Hl2 > DNA 

<Hl3> Artificial 

< S 20> 

<J^23> amplification primer 

<k0Q> 5 

gcctctttcc ggctctttta cgtatcctcc cagggaagta gtcc 44 

WET 

<^io> 6 

<j2jll> 44 

<?12> DNA 

<213> Artificial 

<220> 

<223> amplification primer 

<400> 6 

gcctctttcc ggctctttta cgtatcctcc cagccaagta gtcc 44 



<210> 7 

<211> 44 

<212> DNA 

<213> Artificial 
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<220> 

<223> amplification primer 
<400> 7 

gcctctttcc ggctctttta cgtatccagc caggtaagta gtcc 44 



<210> 8 

<211> 34 

<212> DNA 

<213> Artificial 



<220> 

<223> amplification primer 
<400> 8 

agcttatcga tggcactttt cggggaaatg tgcg 



34 



<5iio> 9 

<§11> 36 

<ll2> DNA 

<p;i3> Artificial 

<&20> 

<^23> amplification primer 

<i.00> 9 

ajgjcttatcga taagcggatg ccgggagcag acaagc 36 

5""": 

<&0> 10 

<Sll> 23 

<ft.2> DNA 

<213> Artificial 

<220> 

<223> amplification primer 

<400> 10 

gatgagttcg tgtccgtaca aca 23 

<210> 11 

<211> 23 

<212> DNA 

<213> Artificial 
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<220> 

<223> amplification primer 

<400> 11 

ctcatcagca gatcatcttc agg 

<210> 12 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> amplification primer 

<400> 12 

actccagcgt ctcatcttta tgc 
Q 

<S10> 13 

<fill> 23 

<|2l2> DNA ■ 

<f5l3> Artificial 

<«220> 

<s223> amplification primer 

<H00> 13 

g_^;tggtgatc ctctctcgtt tgc 





14 


<an> 


23 


<212> 


DNA 


<213> 


Artificial 


<220> 




<223> 


amplification 


<400> 


14 



gatgagttcg tgtccgtaca aca 



<210> 15 

<211> 23 

<212> DNA 

<213> Artificial 
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23 



23 



23 



23 
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<220> 

<223> amplification primer 
<400> 15 

cttcatcatc gagatagctg teg 23 



<210> 16 

<211> 25 

<212> PRT 

<213> T. aggregans 

<400> 16 

Glu Tyr Arg Arg Arg Leu Arg Thr Thr Tyr Leu Gly Gly Tyr Val Lys 
15 10 15 

Glu Pro Glu Arg Gly Leu Trp Glu Asn 



<&10> 17 

<§11> 25 

<32jl2> PRT 

<pil3> T. litoralis 

£11 

<Jfj00> 17 

Gilju Tyr Lys Arg Arg Leu Arg Thr Thr Tyr Leu Gly Gly Tyr Val Lys 
lQ 5 10 15 

Glju Pro Glu Lys Gly Leu Trp Glu Asn 
p 20 25 

<210> 18' 
<211> 24 
<212> PRT 

<213> T. fumicolans 
<400> 18 

Glu Leu Glu Arg Arg Arg Gly Gly Tyr Ala Gly Gly Tyr Val Lys Glu 
15 10 15 



Pro Glu Arg' Gly Leu Trp Glu Asn 
20 



<210> 19 
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<211> 24 

<212> PRT 

<213> T. spec. 9N7 

<400> 19 

Glu Leu Ala Arg Arg Arg Gly Gly Tyr Ala Gly Gly Tyr Val Lys Glu 
1.5 10 15 

Arg Glu Arg Gly Leu Trp Glu Asn 
20 

<210> 20 
<211> 24 
<212> PRT 

<213> T. gorgonarius 
<400> 20 

fflju Leu Ala Arg Arg Arg Glu Ser Tyr Ala Gly Gly Tyr Val Lys Glu 
3*p 5 10 15 

E£So Glu Arg Gly Leu Trp Glu Asn 

U 20 
f' 

<C210> 21 

<LB11> 24 

<212> PRT 

<Q13> P. spec. KOD 

<C|00> 21 

Gjiu Leu Ala Arg Arg Arg Gin Ser Tyr Glu Gly Gly Tyr Val Lys Glu 
1M> 5 10 15 

Pro Glu Arg Gly Leu Trp Glu Asn 
20 



<210> 


22 


<211> 


25 


<212> 


PRT 


<213> 


P. 


<400> 


22 



abysii 



Glu Tyr Glu Arg Arg Leu Arg Glu Ser Tyr Glu Gly Gly Tyr Val Lys 
1 5 10 15 
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Glu Pro Glu Lys Gly Leu Trp Glu Asn 
20 25 

<210> 23 

<211> 25 

<212> PRT 

<213> P. furiosus 

<400> 23 . 

Glu Tyr Gin Arg Arg Leu Arg Glu Ser Tyr Thr Gly Gly Phe Val Lys 
15 10 15 

Glu Pro Glu Lys Gly Leu Trp Glu Asn 
20 25 

<210> 24 
<211> 25 
<212> PRT 

< f 2 j 13> P. horikoshii 
<KuO> 24 

Glu Tyr Glu Arg Arg Leu Arg Glu Ser Tyr Glu Gly Gly Tyr Val Lys 

5 10 15 

gEOu Pro Glu Lys Gly Leu Trp Glu Asn 
Vi 20 25 

<te!l0> 25 
<Sll> 25 
<|!l2> PRT 

<Z13> M. jannaschii 
<T00> 25 

Glu Tyr Arg Arg Arg Val Leu Thr Thr Tyr Glu Gly Gly Tyr Val Lys 
15 10 15 

Glu Pro Glu Lys Gly Met Phe Glu Asp 
20 25 

<210> 26 
<211> 25 
<212> PRT 
<213> M. voltae 

<400> 26 
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Ser Tyr Arg Glu Arg Ala Lys Phe Ser Tyr Glu Gly Gly Tyr Val Arg 
15 10 15 

Glu Pro Leu Lys Gly lie Gin Glu Asn 
20 25 



<210> 


27 


<211> 


25 


<212> 


PRT 


<213> 


S. 


<400> 


27 



solf ataricus 



Thr Ser Ala Leu lie Lys Gly Lys Gly Tyr Lys Gly Ala Val Val lie 
1 5 10 15 

Asp Pro Pro Ala Gly lie Phe Phe Asn 
20 25 

<9l0> 28 ' 
<Kll> 25 
<Sl2> PRT 

<2l3> S. acidocaldarius 
<jl00> 28 

T^i'r Ala Ala Val He Lys Gly Lys Lys Tyr Lys Gly Ala Val Val He 
LL 5 10 15 

Ajs|p Pro Pro Ala Gly Val Tyr Phe Asn 
% 20 25 

<|fl0> 2 9 
<5ll> 25 
<212> PRT 

<213> P. islandicum 
<400> 29 

Thr Lys Ala He He Lys Gly Lys Lys Tyr Ala Gly Ala Val Val Leu 
15 10 15 

Asp Pro Pro Leu Gly He Phe Phe Asn 
20 25 

<210> 30 
<211> 25 
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<212> PRT 

<213> P. occultum 

<400> 30 

Ser Glu Ala Leu lie Lys Gly Lys Lys Tyr Gin Gly Ala Leu Val Leu 
15 10 15 

Asp Pro Pro Ser Gly lie Tyr Phe Asn 
20 25 

<210> 31 
<211> 25 
<212> PRT 
<213> A. pernix 

<400> 31 

Val Gly Ala lie lie Lys Asp Lys Lys Tyr Arg Gly Ala lie Val Leu 

1_,_ 5 10 15 

ri 

A^p Pro Pro Val Gly lie Phe Phe Arg 

20 25 

32 
25 
PRT 

S. chwakuensis 
32 

T^r Ala Ala lie Ser Lys Gly Lys Arg Tyr Lys Gly Ala Val Val lie 
lj;* 5 10 15 

5 * ; 

Asp Pro Pro Ala Gly Val Phe Phe Asn 

20 25 

<210> 33 

<211> 2325 

<212> DNA 

<213> T. aggregans 

<220> 

<221> CDS 

<222> (1)..(2325) 

<400> 33 

atg ata ttt gac act gac tac ata aca aag gac ggt aaa ccc ata att 48 
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<&-!> 
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Met lie Phe Asp Thr Asp Tyr lie Thr Lys Asp Gly Lys Pro lie lie 
1 5 10 15 



cga 
Arg 


att 
He 


ttc 
Phe 


aag 
Lys 

O A 


aaa 
Lys 


gag 
Glu 


aac 
Asn 


ggg 

Gly 


gaa 
Glu 

o c 

25 


ttt 
Phe 


aaa 
Lys 


ata 
He 


gaa 
Glu 


ctt 
Leu 

30 


gat 
Asp 


cca 
Pro 


96 


cat 
His 


ttt 
Phe 


cag 
Gin 

o c 

35 


CCC 

Pro 


tac 
Tyr 


att 
He 


tac 
Tyr 


get 
Ala 

40 


ctt 
Leu 


etc 
Leu 


aaa 
Lys 


gat 
Asp 


gac 
Asp 
45 


tec 
Ser 


get 
Ala 


att 
He 


144 


gat 
Asp 


gaa 
Glu 
50 


ata 
He 


aaa 
Lys 


gca 
Ala 


ata 
He 


aaa 
Lys 
55 


ggc 
Gly 


gag 
Glu 


aga 
Arg 


cac 
His 


gga 
Gly 
60 


aaa 
Lys 


att 
He 


gtg 
Val 


aga 
Arg 


192 


gta 
Val 
65 


gtc 
Val 


gat 
Asp 


gca 
Ala 


gtg 
Val 


aaa 
Lys 
70 


gtc 
Val 


aag 
Lys 


aag 
Lys 


aaa 
Lys 


ttt 
Phe 
75 


ttg 
Leu 


ggg 

Gly 


aga 
Arg 


gat 
Asp 


gtt 
Val 
80 


240 


03 


gtc 
Val 


tgg 
Trp 


aag 
Lys 


ctt 
Leu 
85 


ata 
He 


ttt 
Phe 


gag 
Glu 


cat 
His 


ccc 

Pro 

f\ a 
90 


caa 
Gin 


gac 
Asp 


gtc 
Val 


ccg 
Pro 


gec 
Ala 
95 


eta 
Leu 


288 


.air. 

U 

A s rg 


ggc 
Gly 


aag 
Lys 


ata 
He 
100 


agg 
Arg 


gaa 
Glu 


cat 
His 


cca 
Pro 


get 
Ala 
105 


gtg 
Val 


att 
He 


gac 
Asp 


att 
He 


tat 
Tyr 
110 


gag 
Glu 


tac 
Tyr 


336 


LI \ 

gac 

# 


ata 
lie 


ccc 
Pro 

*1 "1 c 

115 


ttt 
Phe 


gec 
Ala 


aag 
Lys 


cgc 
Arg 


tac 
Tyr 
120 


etc 
Leu 


ata 
He 


gac 
Asp 


aag 
Lys 


ggc 
Gly 

IOC 

125 


ttg 
Leu 


ate 
He 


cct 
Pro 


384 


M^t 

£ e 


gag 
Glu 

i i> a 
1 30 


ggc 
Gly 


gac 
Asp 


gag 
Glu 


gag 
Glu 


ctt 
Leu 

IOC 

13b 


aag 
Lys 


eta 
Leu 


atg 
Met 


gec 
Ala 


ttc 
Phe 

T A A 

1 4 U 


gac 
Asp 


att 
He 


gag 
Glu 


acg 
Thr 


432 


ttt 
Phe 

1 yi C 
1 4 O 


tac 
Tyr 


cac 
His 


gag 
Glu 


gga 
Gly 


gac 
Asp 

1 0 U 


gag 
Glu 


ttt 
Phe 


ggg 

Gly 


aag 
Lys 


ggc 
Gly 

i c c 

loo 


gag 
Glu 


ata 
He 


ata 
He 


atg 
Met 


ata 
He 

1 oU 


480 


age 
Ser 


tac 
Tyr 


gec 
Ala 


gat 
Asp 


gag 
Glu 
165 


gaa 
Glu 


gag 
Glu 


gca 
Ala 


agg 
Arg 


gta 
Val 
170 


att 
He 


aca 
Thr 


tgg 
Trp 


aag 
Lys 


aat 
Asn 
175 


att 
He 


528 


gat 
Asp 


ctg 
Leu 


ccc 
Pro 


tac 
Tyr 
180 


gtt 
Val 


gat 
Asp 


gtt 
Val 


gta 
Val 


tec 
Ser 
185 


aac 
Asn 


gaa 
Glu 


agg 
Arg 


gag 
Glu 


atg 
Met 
190 


ata 
lie 


aag 
Lys 


576 


egg 


ttt 


gtg 


caa 


att 


gtc 


agg 


gaa 


aaa 


gac 


ccg 


gat 


gtc 


ctg 


ata 


act 


624 
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Arg Phe Val Gin He Val Arg Glu Lys Asp Pro Asp Val Leu He Thr 
195 200 205 



tac aat gga gac aac ttt gat ttg ccg tac ctt ata aaa agg gca gag 
Ty.r Asn Gly Asp Asn Phe Asp Leu Pro Tyr Leu He Lys Arg Ala Glu 
210 215 220 



672 



aag tta gga gtt act ctt etc ttg ggg agg gac aaa gaa cac ccc gag 
Lys Leu Gly Val Thr Leu Leu Leu Gly Arg Asp Lys Glu His Pro Glu 
225 230 235 240 



720 



ccc aag att cac aga atg ggc gat age ttt gec gtg gaa att aaa ggc 
Pro Lys He His Arg Met Gly Asp. Ser Phe Ala Val Glu He Lys Gly 

245 250 255 



768 



aga att cac ttt gat etc ttc ccg gtt gtg egg aga ace ata aac etc 
Arg He His Phe Asp Leu Phe Pro Val Val Arg Arg Thr lie Asn Leu 
260 265 270 



816 



cjQa aca tac acg ctt gag gca gtt tat gaa gec gtc ttg gga aaa acc 
Ado Thr Tyr Thr Leu Glu Ala Val Tyr Glu Ala Val Leu Gly Lys Thr 
i l * 275 280 285 



864 



ajjafa age aag ctg ggt gcg gag gaa ate gec gec ate tgg gaa aca gag 
L^s Ser Lys Leu Gly Ala Glu Glu He Ala Ala He Trp Glu Thr Glu 
290 295 300 



912 



gWg age atg aag aag ctg gee cag tac teg atg gaa gat get agg gca 
G!Lu Ser Met Lys Lys Leu Ala Gin Tyr Ser Met Glu Asp Ala Arg Ala 
3^5 310 315 320 



960 



aqft tat gaa etc gga aaa gag ttt ttc ccc atg gag gca gag eta gca 
Tfer Tyr Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Glu Leu Ala 
H 325 330 335 



1008 



aag eta ata ggc caa age gta tgg gac gtc tea aga tea age act ggc 
Lys Leu He Gly Gin Ser Val Trp Asp' Val Ser Arg Ser Ser Thr Gly 
340 345 350 



1056 



aac ctt gta gag tgg tac ctg tta agg gtg gca tat gag agg aat gag 
Asn Leu Val Glu Trp Tyr Leu Leu Arg Val Ala Tyr Glu Arg Asn Glu 
355 360 365 



1104 



etc get ccg aac aag ccg gat gaa gaa gag tac aga agg cgt tta agg 
Leu Ala Pro Asn Lys Pro Asp Glu Glu Glu Tyr Arg Arg Arg Leu Arg 
370 375 380 



1152 



act act tac ctg gga gga tac gta 



aaa gag ccg 
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gaa aga ggc tta tgg 



1200 
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Thr Thr Tyr Leu Gly Gly Tyr Val Lys Glu Pro Glu Arg Gly Leu Trp 

385 390 395 400 

gag aac ate acc tat tta gac ttt agg tgc eta tac ccc tea att ata 

Glu Asn lie Thr Tyr Leu Asp Phe Arg Cys Leu Tyr Pro Ser lie lie 

405 410 415 

gtt acc cac aac gtc tec cct gac act tta gaa aga gaa ggc tgc aag 

Val Thr His Asn Val Ser Pro Asp Thr Leu Glu Arg Glu Gly Cys Lys 
420 425 430 

aat tac gat gtt gee ccg ata gta ggt tat aag ttc tgc aag gat ttt 

Asn Tyr Asp Val Ala Pro lie Val Gly Tyr Lys Phe Cys Lys Asp Phe 
435 440 445 

ccc ggt ttc att cca tct ata etc ggg gaa tta ate aca atg agg caa 

Pro Gly Phe lie Pro Ser lie Leu Gly Glu Leu lie Thr Met Arg Gin 
450 455 460 

g^a ata aag aag aag atg aaa get aca att gac cca ata gaa aag aaa 

G*tu lie Lys Lys Lys Met Lys Ala Thr He Asp Pro He Glu Lys Lys 

470 475 480 



alig ctt gat tat agg caa aga get gtt aaa ttg cac gca aac age tat 

iyfelt Leu Asp Tyr Arg Gin Arg Ala Val Lys Leu His Ala Asn Ser Tyr 

m 485 490 495 

Ul 

tac ggt tat atg ggc tat ccc aag gcg agg tgg tac teg aag gaa tgt 

Tmo Gly Tyr Met Gly Tyr Pro Lys Ala Arg Trp Tyr Ser Lys Glu Cys 

r= 500 505 510 

giSp gaa age gtt acc gcg tgg gga agg cac tac ata gaa atg acc ata 

A|fe Glu Ser Val Thr Ala Trp Gly Arg His Tyr He Glu Met Thr He 

Q 515 520 525 

aaa gag ata gag gag aaa ttt gga ttt aag gtg eta tat gee gac act 

Lys Glu lie Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr Ala Asp Thr 

530 535 540 

gat ggt ttt tac gee aca ata ccg gga gaa aaa cct gaa aca ate aaa 

Asp Gly Phe Tyr Ala Thr He Pro Gly Glu Lys Pro Glu Thr lie Lys 

545 550 555 560 

aag aaa get aag gaa ttc tta aaa tac ata aac tec aaa ctt ccc ggt 

Lys Lys Ala Lys Glu Phe Leu Lys Tyr lie Asn Ser Lys Leu Pro Gly 

565 570 575 



ctg etc gag ctt gag tat gag ggc ttt tac ttg aga gga ttt ttc gtc 
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Leu Leu Glu Leu Glu Tyr Glu Gly Phe Tyr Leu Arg Gly Phe Phe Val 
580 585 590 

gca aag aag cgc tat gcg gtt ata gac gaa gaa ggt agg ata acg aca 1824 
Ala Lys Lys Arg Tyr Ala Val lie Asp Glu Glu Gly Arg lie Thr Thr 
595 600 605 

agg ggt ctg gaa gtt gta agg agg gac tgg age gaa ata gec aaa gag 1872 
Arg Gly Leu Glu Val Val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu 
610 615 620 

acc cag get aaa gtc ttg gag gca ata ctt aaa gaa gat agt gtc gaa 1920 
Thr Gin Ala Lys Val Leu Glu Ala lie Leu Lys Glu Asp Ser Val Glu 
625 630 635 640 

aaa get gtg gaa ate gtt aag gac gtt gtt gag gag ata gca aaa tac 1968 
Lys Ala Val Glu He Val Lys Asp Val Val Glu Glu He Ala Lys Tyr 

645 650 655 

qga gtc ccg ctt gaa aag ctt gtt ate cac gag cag att acc aag gat 2016 

Gjn Val Pro Leu Glu Lys Leu Val He His Glu Gin He Thr Lys Asp 

CJ 660 665 670 

dLtia agt gaa tac aaa gec att ggg cct cat gta gca ata gca aag agg 2064 

Iteu Ser Glu Tyr Lys Ala He Gly Pro His Val Ala lie Ala Lys Arg 
pi 675 ' 680 685 

y] 

Gtt get gca aag gga ata aaa gtg aga ccc ggc acg ata ata age tat 2112 

Ifilu Ala Ala Lys Gly He Lys Val Arg Pro Gly Thr lie lie Ser Tyr 

Li 690 695 700 

afic gtc etc agg gga age gga aag ata agt gac agg gta att ttg ctt 2160 

life Val Leu Arg Gly Ser Gly Lys He Ser Asp Arg Val lie Leu Leu 

145 710 715 720 

tea gag tat gat ccg aaa aaa cac aag tac gac ccc gac tac tac ata 2208 
Ser Glu Tyr Asp Pro Lys Lys His Lys Tyr Asp Pro Asp Tyr Tyr He 

725 730 735 

gaa aac caa gtt ctg ccg gcg gtg ctt agg ate ctt gaa gee ttc ggc 2256 
Glu Asn Gin Val Leu Pro Ala Val Leu Arg He Leu Glu Ala Phe Gly 
740 745 750 

tac aga aaa gag gac tta aaa tac caa age tea aaa cag gtt gga ctg 2304 
Tyr Arg Lys Glu. Asp Leu Lys Tyr Gin Ser Ser Lys Gin Val Gly Leu 
755 760 765 

gac gcg tgg ctt aag aag tag 2325 
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Asp Ala Trp Leu Lys Lys 
770 



<210> 34 

<211> 774 

<212> PRT 

<213> T. aggregans 



<400> 34 

Met He Phe Asp Thr Asp Tyr He Thr Lys Asp Gly Lys Pro He He 
15 10 15 



Arg He Phe Lys Lys Glu Asn Gly Glu Phe Lys He Glu Leu Asp Pro 
20 25 30 



Hffls Phe Gin Pro Tyr lie Tyr Ala Leu Leu Lys Asp Asp Ser Ala He 
yi 35 40 45 



p Glu lie Lys Ala lie Lys Gly Glu Arg His Gly Lys lie Val Arg 
50 55 60 



Val Val Asp Ala Val Lys Val Lys Lys Lys Phe Leu Gly Arg Asp Val 
eS 70 75 80 



GyQu Val Trp Lys Leu lie Phe Glu His Pro Gin Asp Val Pro Ala Leu 
□ 85 90 95 



Arg Gly Lys lie Arg Glu His Pro Ala Val lie Asp lie Tyr Glu Tyr 
100 105 110 



Asp lie Pro Phe Ala Lys Arg Tyr Leu lie Asp Lys Gly Leu lie Pro 
115 120 125 



Met Glu Gly Asp Glu Glu Leu Lys Leu Met Ala Phe Asp lie Glu Thr 
130 135 140 



Phe Tyr His 



Glu 



Gly Asp Glu Phe 



Gly Lys Gly Glu He He Met He 
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150 
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155 



160 



Ser Tyr Ala Asp Glu Glu Glu Ala Arg Val lie Thr Trp Lys Asn lie 

165 170 175 



Asp Leu Pro Tyr Val Asp Val Val Ser Asn Glu Arg Glu Met lie Lys 
180 185 190 



Arg Phe Val Gin lie Val Arg Glu Lys Asp Pro Asp Val Leu lie Thr 
195 200 205 



Tyr Asn Gly Asp Asn Phe Asp Leu Pro Tyr Leu lie Lys Arg Ala Glu 
210 215 220 



tips Leu Gly Val Thr Leu Leu Leu Gly Arg Asp Lys Glu His Pro Glu 
2^5 230 235 240 



P05O Lys lie His Arg Met Gly Asp Ser Phe Ala Val Glu lie Lys Gly 

245 250 255 



Arg lie His Phe Asp Leu Phe Pro Val Val Arg Arg Thr lie Asn Leu 
260 265 270 



RBo Thr Tyr Thr Leu Glu Ala Val Tyr Glu Ala Val Leu Gly Lys Thr 

P 275 280 285 

Lys Ser Lys Leu Gly Ala Glu Glu lie Ala Ala lie Trp Glu Thr Glu 

290 295 300 



Glu Ser Met Lys Lys Leu Ala Gin Tyr Ser Met Glu Asp Ala Arg Ala 
305 310 315 320 



Thr Tyr Glu Leu Gly Lys Glu Phe Phe Pro Met Glu Ala Glu Leu Ala 

325 330 335 



Lys Leu lie Gly Gin Ser Val Trp Asp Val Ser Arg Ser Ser Thr Gly 
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345 



350 



Asn Leu Val Glu Trp Tyr Leu Leu Arg Val Ala Tyr Glu Arg Asn Glu 
355 360 365 



Leu Ala Pro Asn Lys Pro Asp Glu Glu Glu Tyr Arg Arg Arg Leu Arg 
370 375 380 



Thr Thr Tyr Leu Gly Gly Tyr Val Lys Glu Pro Glu Arg Gly Leu Trp 
385 390 395 400 



Glu Asn lie Thr Tyr Leu Asp Phe Arg Cys Leu Tyr Pro Ser lie lie 

405 . 410 415 



VSel Thr His Asn Val Ser Pro Asp Thr Leu Glu Arg Glu Gly Cys Lys 
yj 420 425 4 30 

\»£ 

Mn Tyr Asp Val Ala Pro lie Val Gly Tyr Lys Phe Cys Lys Asp Phe 
M 435 440 445 

Ul 

Pro Gly Phe lie Pro Ser lie Leu Gly Glu Leu lie Thr Met Arg Gin 
P 450 455 460 



(53 u lie Lys Lys Lys Met Lys Ala Thr lie Asp Pro lie Glu Lys Lys 
4l5 470 475 480 



Met Leu Asp Tyr Arg Gin Arg Ala Val Lys Leu His Ala Asn Ser Tyr 

485 490 495 



Tyr Gly Tyr Met Gly Tyr Pro Lys Ala Arg Trp Tyr Ser Lys Glu Cys 
500 505 510 



Ala Glu Ser Val Thr Ala Trp Gly Arg His Tyr lie Glu Met Thr lie 
515 520 525 



Lys Glu lie Glu Glu Lys Phe Gly Phe Lys Val Leu Tyr Ala Asp Thr 
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535 540 



Asp Gly Phe Tyr Ala Thr lie Pro Gly Glu Lys Pro Glu Thr lie Lys 
545 550 555 560 



Lys Lys Ala Lys Glu Phe Leu Lys Tyr lie Asn Ser Lys Leu Pro Gly 

565 570 575 . 



Leu Leu Glu Leu Glu Tyr Glu Gly Phe Tyr Leu Arg Gly Phe Phe Val 
580 585 590 



Ala Lys Lys Arg Tyr Ala Val lie Asp Glu Glu Gly Arg lie Thr Thr 
595 600 605 



Mg Gly Leu Glu Val Val Arg Arg Asp Trp Ser Glu lie Ala Lys Glu 
*i:3 610 615 620 



TWr Gin Ala Lys Val Leu Glu Ala lie Leu Lys Glu Asp Ser Val Glu 
te 630 635 640 



a.! z 



L^s Ala Val Glu He Val Lys- Asp Val Val Glu Glu He Ala Lys Tyr 
W 645 650 655 

3 I 



GJfn Val Pro Leu Glu Lys Leu Val lie His Glu Gin lie Thr Lys Asp 
C5 660 665 670 



Leu Ser Glu Tyr Lys Ala lie Gly Pro His Val Ala lie Ala Lys Arg 
675 680 685 



Leu Ala Ala Lys Gly lie Lys Val Arg Pro Gly Thr He He Ser Tyr 
690 695 700 



He Val Leu Arg Gly Ser Gly Lys He Ser Asp Arg Val He Leu Leu 
705 710 715 720 



Ser Glu Tyr Asp Pro Lys Lys His Lys Tyr Asp Pro Asp Tyr Tyr lie 
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725 730 735 



Glu Asn Gin Val Leu Pro Ala Val Leu Arg lie Leu Glu Ala Phe Gly 
.740 745 750 



Tyr Arg Lys Glu Asp Leu Lys Tyr v Gin Ser Ser Lys Gin Val Gly Leu 
755 760 765 



Asp Ala Trp Leu Lys Lys 
' 770 
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